Recent theoretical work has suggested that internal predictive signals are used for motor control and coordination. The predictive signalproposed to be the output of a forward model -would be a sensory representation of action. Hence, these sensory representations could potentially influence other sensory processes. We report here how performance of hand actions assisted the visual discrimination of target hand postures presented at random times within an on-going series of hand images. Reaction times to discriminate the targets were significantly shorter when the displayed images were both sequential and congruent with the action being performed. Hence, the planning or execution of action appears to allow better prediction of a displayed series of congruent images. In further control experiments, we show that the motor-visual priming effect is unlikely to be due to differential attentional demands and it is specific to a first person perspective display; it is short lasting, being lost if a 500 ms delay is introduced between successive stimulus presentations. The data are interpreted as evidence supporting the hypothesis that forward models in the motor system provide action-specific sensory predictions that are available to cognitive processes.
Introduction
The concept that the nervous system internally models the behaviour of the motor system has gained increasing prominence over recent years (Jordan, 1995; Kawato, Furukawa, & Suzuki, 1987; Kawato, 1999) . Within this concept, forward models capture the forward or causal relationship between actions and the resultant change in the state of the motor system (Jordan & Rumelhart, 1992) . These models estimate the next sensory state of the motor system based upon information about its current state, its dynamics and the motor command being issued to it.
Forward models can support sensorimotor control in many ways, including sensory confirmation, internal feedback, context estimation and state estimation (Haruno, Wolpert, & Kawato, 2001; Jordan et al., 1992; Miall & Wolpert, 1996; Wolpert, Ghahramani, & Jordan, 1995) . There is also evidence that we distinguish the sensory consequences of our own actions from externally produced stimuli using a forward model (Wolpert * Corresponding author. Tel.: +44 121 414 2867; fax: +44 121 414 4897.
E-mail address: r.c.miall@bham.ac.uk (R.C. Miall). et al., 1995; Wolpert & Ghahramani, 2000) . Reafferent, selfinduced sensations can therefore be cancelled or attenuated during movement, thus highlighting exafferent information critical for control.
It has been proposed that the process used by the forward model to predict the sensory consequences of one's own movements could also be available to cognitive processes (Decety & Grezes, 1999; Frith, Blakemore, & Wolpert, 2000; Jeannerod & Decety, 1995) . Forward models providing sensory predictions within the motor system could provide a visual signal, or similar representation, which would assist in vision-based cognitive tasks. Psychophysical studies have suggested that internal representation of action is indeed used to solve motor-related tasks. When asked to judge the laterality of visually presented hands, subjects mentally rotate their own hand into the stimulus orientation for comparison (Gentilucci, Daprati, & Gangitano, 1998; Parsons, 1994; Parsons et al., 1995) . Similarly, when subjects are asked to estimate the feasibility of grasping objects placed at different orientations, there is a correspondence between response time and the time taken to actually reach and grasp an object placed at the same orientation, suggesting that the subjects mentally move into the appropriate position in order to generate an 
